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A METHOD AND SYSTEM FOR COMMUNICATING SEMICONDUCTOR 
MANUFACTURING INFORMATION TO CUSTOMERS 

FIELD OF DISCLOSURE 

[0001] The present disclosure relates generally to the field of semiconductor manufacturing 
and, more particularly, to a method and system for more efficiently communicating 
semiconductor manufacturing information to customers. 

BACKGROUND 

[0002] The semiconductor integrated circuit ("IC") industry has experienced rapid growth. 
Technological advances in IC materials and design have produced generations of ICs where each 
generation has smaller and more complex circuits than the previous generation. However, these 
advances have increased the complexity of processing and manufacturing ICs and, for these 
advances to be realized, similar developments in IC processing and manufacturing have been 
needed. For example, an IC is formed by creating one or more devices (e.g., circuit components) 
on a substrate using a fabrication process. As the geometry of such devices is reduced to the 
submicron or deep submicron level, the ICs active device density (i.e;, the number of devices-per 
IC area) and functional density (i.e., the number of interconnected devices per IC area) has 
become limited by the fabrication process. 

[0003] Furthermore, as the IC industry has matured, the various operations needed to 
manufacture an IC may be performed at different locations by a single company or by different 
companies that specialize in a particular area. This further increases the complexity of producing 
ICs, as companies and their customers may be separated not only geographically, but also by 
time zones, making effective communication more difficult. For example, a first company (e.g., 
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an IC design house) may design a new IC, a second company (e.g., an IC foundry) may provide 
the processing facilities used to fabricate the design, and a third company may assemble and test 
the fabricated IC. A fourth company may handle the overall manufacturing of the IC 3 including 
coordination of the design, processing, assembly, and testing operations. 
[0004] For manufacturer's of IC's, efficiently providing information (e.g., ship date) 
associated with the IC manufacturing process to customers is important. In a complex IC 
manufacturing environment, such as described above, collecting and transmitting of production 
information involves collecting information from various entities performing the various 
operations needed to produce an IC. 

[0005] With previous techniques, IC manufacturers rely more on humans for manual 
collection and distribution of IC manufacturing information. However, such techniques are less 
efficient and more likely to be erroneous. Accordingly, what is needed is a method and system 
without the disadvantages described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Fig. 1 is a block diagram of a system according to the illustrative embodiment. 
[0007] Fig. 2 is a more detailed block diagram of the system of Fig. 1 . 
[0008] Fig. 3 is a block diagram of a representative computing system employed in the 
system of Fig. 2. 

[0009] Fig. 4 is a data flow diagram illustrating the flow of information in the system of 
Fig. 1. 

DETAILED DESCRIPTION 

[0010] Fig. 1 is a block diagram of a system, indicated generally at 100 according to the 
illustrative embodiment. System 100 includes: (a) a first service provider 102, (b) a second 
service provider 104, and (c) a customer 106. The first service provider 102 is a semiconductor 
component (e.g., IC or wafer) fabrication service provider (or a foundry). The second service 
provider 104 is a circuit probe (e.g., circuit test) service provider. Moreover, the customer 106 is 
a customer which purchases IC's that are fabricated by the first service provider 102 and tested 
by the second service provider 104. 
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[0011] In response to its completing the fabrication of a lot of IC's, the first service provider 
102 sends (e.g., ships) the lot of IC's to the second service provider 104 for further processing 
(e.g., circuit probing). In response to receiving the lot of IC's, the second service provider 104 
performs circuit probing of the lot of IC's, and sends the approved IC's to the customer 106. 
[0012] In the illustrative embodiment, the first service provider 102 and the second service 
provider 104 are independent business organizations. Furthermore, in at least one version of the 
illustrative embodiment, the second service provider 104 is a business organization that is 
affiliated with the customer 106 (e.g., the second service provider 104 is a wholly owned 
subsidiary of the customer 106). 

[0013] Each of the first service provider 102, the second service provider 104, and the 
customer 106 includes one or more respective computing systems. Also, each of the computing 
systems of the first service provider 102, the second service provider 104, and the customer 106 
includes a respective information handling system ("IHS"), such as a personal computer, a 
personal digital assistant, a pager, or a cellular phone. 

[0014] Referring again to Fig. 1, the system 100 includes a network 108 (e.g., a Transport 
Control Protocol/Internet Protocol ("TCP/IP"), such as the Internet or an intranet). Accordingly, 
each of computing systems of the first service provider 102, the second service provider 104, and 
the customer 106 includes a respective network interface for communicating with the network 
108. 

[0015] Fig. 2 is a more detailed block diagram of the system 100 of Fig.l . As shown, the 
first service provider 102 includes the following entities: a service system 202, a fabrication 
facility 208, a design/lab facility 214, and an engineering system 220. Each of the entities 202, 
208, 214, and 220 includes a respective computing system, and is coupled to one another, to the 
customer 106, and the second service provider 104 via the network 108. For communicating 
with the network 108, and with other entities, each of the entities includes a respective network 
interface (e.g., in association with the respective computing systems). Each of the entities 
performs the operations discussed below. 

[0016] The service system 202 is an interface between a customer (e.g., the customer 106) 
and the first service provider 102, for communicating information about manufacturing 
operations between the customer and the first service provider 102. For facilitating such 
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communication, the service system 202 includes a computing system 204. The service system 
202 also includes a manufacturing execution system ("MES") 206. 

[0017] The MES 206 is an integrated computing system including one or more IHS's and 
one or more software applications. The MES 206 performs various operations to facilitate 
manufacturing of IC's. For example, the MES 206 collects various information in real time, 
organizes and stores the information in a centralized database, manages work orders, manages 
workstations, manages manufacturing processes, tracks inventory, and manages relevant 
documents. For performing the operations discussed above, the MES 206 is coupled to other 
systems and entities of the system 100. 

[0018] The MES 206 is implemented by utilizing one or more of several commercially 
available products. Such commercially available products include Promis (Books Automations 
Inc. of Massachusetts), Workstream (Applied Materials, Inc. of California), Poseidon (IBM 
Corporation of New York), and Mirl-MES (Mechanical Industry Research Laboratories of 
Taiwan). Each of these products includes a different application within the semiconductor 
manufacturing industry. For example, Mirl-MES is often used in applications involving 
packaging, liquid crystal displays ("LCD's"), and printed circuit boards ("PCB's"). Promis, 
Workstream, and Poseidon are often used in IC fabrication and thin film transistor ("TFT") LCD 
applications. 

[0019] The fabrication facility 208 is for fabrication of IC's. Accordingly, the fabrication 
facility 208 includes fabrication tools and equipment 212. For example, the tools and equipment 
212 include an ion implantation tool, a chemical vapor deposition tool, a thermal oxidation tool, 
a sputtering tool, various optical imaging system, and software for controlling the various tools 
and equipment. The fabrication facility 208 also includes a computing system 210. 
[0020] The design/lab facility 214 is for designing and testing of IC's. The design/lab 
facility 214 includes design/test tools and equipment 218. The tools and equipment 218 include 
one or more software applications and hardware systems. The design/lab facility 214 also 
includes a computing system 216. 

[0021] The engineer 220 collaborates in the IC manufacturing process with other entities 
(e.g., the service system 202, or other engineers). For example, the engineer 220 collaborates 
with other engineers and the design/lab facility 214 for designing and testing IC's, monitors 
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fabrication processes at the fabrication facility 208, and receives information regarding runs and 
yields. In at least one embodiment, the engineer 220 also communicates directly with the 
customer 106. In performing its various operations, the engineer 220 utilizes a computing 
system 222. 

[0022] Similar to each of the entities of the first service provider 102, the customer 106 
includes a computing system 224. Likewise, the second service provider 104 also includes a 
computing system 228. The second service provider 104 further includes a MES 228, which 
performs operations that are substantially similar to those performed by the MES 206 of the first 
service provider 102. However, such functions are performed in the context of the processes 
(i.e., processes associated with circuit probing) performed by the second service provider 104. 
Although the functions performed by the MES 206 and the MES 228 are substantially similar, 
each of the MES's 206 and 228 includes an interface that is dissimilar to (or incompletely 
compatible with) one another. 

[0023] Fig. 3 is a block diagram of a representative one of the computing systems of Fig. 2. 
Such representative computing system is indicated by dashed enclosure 300. Each of the 
computing systems of Fig. 2 operates in association with a respective human user. Accordingly, 
in the example of Fig. 3, the computing system 300 operates in association with a human user 
303, as discussed further below. 

[0024] As shown in Fig. 3, the computing system 300 includes (a) input devices 306 for 
receiving information from human user 302, (b) a display device 308 (e.g., a conventional 
electronic cathode ray tube ("CRT") device) for displaying information to user 302, (c) an IHS 
304 for executing and otherwise processing instructions, (d) a print device 310 (e.g., a 
conventional electronic printer or plotter), (e) a nonvolatile storage device 311 (e.g., a hard disk 
drive or other computer-readable medium (or apparatus), as discussed further below) for storing 
information, (f) a computer-readable medium (or apparatus) 312 (e.g., a portable floppy diskette) 
for storing information, and (g) various other electronic circuitry for performing other operations 
of the computing system 300. 

[0025] For example, the IHS 304 includes (a) a network interface (e.g., circuitry) for 
communicating between the IHS 304 and the network 108 and (b) a memory device (e.g., 
random access memory ("RAM") device and read only memory ("ROM") device) for storing 
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information (e.g., instructions executed by the IHS 304 and data operated upon by the IHS 304 in 
response to such instructions). Accordingly, the EHS 304 is connected to the network 108, the 
input devices 306, the display device 308, the print device 310, the storage device 31 1, and the 
computer-readable medium 312, as shown in Fig. 3. 

[0026] Also for example, in response to signals from the IHS 304, the display device 308 
displays visual images, and the user 302 views such visual images. Moreover, the user 302 
operates the input devices 306 to provide information to the IHS 304, and the IHS 304 receives 
such information from the input devices 306. Also, in response to signals from the IHS 304, the 
print device 310 prints visual images on paper, and the user 302 views such visual images. 
[0027] The input devices 306 include, for example, a conventional electronic keyboard and a 
pointing device such as a conventional electronic "mouse", rollerball or light pen. The user 302 
operates the keyboard to provide alphanumeric text information to the EHS 304, and the EHS 304 
receives such alphanumeric text information from the keyboard. The user 302 operates the 
pointing device to provide cursor-control information to the EHS 304, and the EHS 304 receives 
such cursor-control information from the pointing device. 

[0028] As discussed above in connection with Fig. 2, each of the MES 206 and the MES 228 
includes an interface that is dissimilar to (or incompletely compatible with) one another. The 
dissimilarity (or incomplete compatibility) causes difficulties in transmission of information 
about orders and processing of IC's between the first service provider 102 and the second service 
provider 104 via the MES 206 and the MES 228 . Accordingly, in the illustrative embodiment, 
the first service provider 102 and the second service provider 104 transmit such information 
using one or more standard communication protocols. For example, via the network 108, the 
first service provider 102's one or more computing systems (e.g., the computing system 204) 
output information about an order (e.g., purchase order) to the second service provider 104, and 
receive information (e.g., work in process ("WIP"), yield, or shipping date) about processing 
IC's from the second service provider 104. Similarly, through the network 108, the second 
service provider 104's one or more computing systems (e.g., the computing system 226) output 
such information about the processing of IC's to the first service provider 102, and receive such 
information about the order from the first service provider. Fig. 4 illustrates such transmission of 
information in more detail. 
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[0029] Accordingly, Fig. 4 is a data flow diagram illustrating the flow of information in the 
system 100 of Fig. 1. As shown in Fig. 4, the first service provider 102, the second service 
provider 104, and the customer 106 receive and output various information. More particularly, 
the first service provider 102, the second service provider 104, and the customer 106's respective 
computing systems perform such receiving and outputting. For clarity, the following discussion 
references the computing system 204 as performing the first service provider 102's operations to 
output and receive information. Similarly for clarity, the following discussion references the 
computing system 226 as performing the second service provider 104's operations to output and 
receive information, and the computing system 224 as performing the customer 106 5 s operations 
to output and receive information. However, such references do not limit the scope of this 
disclosure. 

[0030] Referring again to Fig. 4, the computing system 204 outputs a work order 402 to the 
computing system 226. The computing system 204 outputting the work order 402 is associated 
with the first service provider 102 providing a lot of IC's to the second service provider 104 for 
circuit probing. Accordingly, the computing system 204 outputs an instance of the work order 
402 for one or more lots of IC's that the first service provider 102 provides to the second service 
provider 104 for circuit probing. 

[0031] Also, in the version of the illustrative embodiment in which the second service 
provider 104 is affiliated with the customer 106, the work order 402 is a "virtual" work order. In 
such an embodiment, the work order 402 does not include conventional billing information. For 
example, the work order 402 includes $0 as the billing amount. 

[0032] In association with a lot of IC's received by the second service provider 104 from the 
first service provider 102, the computing system 226 outputs (to the computing system 204) 
various information including: (a) yield information 404, (b) shipping information 406, (c) WIP 
information 408, and (d) wafer map information 410. In response to the above received 
information, the computing system 204 outputs to the computing system 224, various 
information including: (a) an invoice 414, (b) the WIP information 408, (c) a "slow moving" 
alert 416, and (d) a shipping alert 418. 

[0033] As can be seen, information output by the computing system 204 (and received by the 
computing system 224) include information that is identical or substantially similar to the 



7 



Attorney Docket No. 24061.123 (TSMC2003-0744) 

Customer No.: 27683 

information output by the computing system 226 (e.g., the WIP information 408). Conversely, 
the computing system 204 also outputs information which is determined in response the 
information output by the computing system 226 or the computing system 224. For example, the 
computing system 204 determines the information included in the "slow moving" alert 416 in 
response to the WIP information 408. The "slow moving" alert 416, when received by the 
computing system 226, indicates to the customer 106 that the second service provider 104 is 
processing a lot of IC's at a rate slower than a previously determined rate. Likewise, the 
computing system 204 determines the information included in shipping alert 418 in response to 
the shipping information 406. The shipping alert 418 includes a date on which the customer 106 
can expect to receive a lot of finished IC's. Furthermore, the computing system 204 determines 
the information (e.g., quantity to bill for) included in the invoice 414 in response to disposition 
information 412. The disposition information 412 includes indication of whether a cost of an IC 
will be included in the invoice 414. For example, in the illustrative embodiment, the disposition 
information 414 indicates that the cost of an IC damaged in shipment or failing a screening 
quality check performed by the second service provider 104, is specified to not be included in the 
invoice 414. 

[0034] As discussed above, the outputting and receiving performed by each of the computing 
systems 204, 224 and 226 utilize one or more standard communication protocols. For example, 
in the illustrative embodiment, the one or more communication protocols include file transfer 
protocol ("FTP"). In at least one other embodiment, such protocols include the hyper text 
transfer protocol ("HTTP"). 

[0035] Although illustrative embodiments have been shown and described, a wide range of 
modification, change and substitution is contemplated in the foregoing disclosure and, in some 
instances, some features of the embodiments may be employed without a corresponding use of 
other features. Accordingly, broad constructions of the appended claims in manner consistent 
with the scope of the embodiments disclosed, are appropriate. 
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